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Introduction
So far, there has been no data set which observes firm formations in Germany not only on a cross-sectional basis using one-time surveys, but continuously over a number of years. A couple of related data sets are targeted on examining entrepreneurship activities in Germany, but all hitherto existing data sets suffer from various shortcomings that prohibit sound analyses of new firms' development over time.
Data from existing population surveys like the Global Entrepreneurship Monitor (GEM, Sternberg et al. 2007) or the KfW Start-up Monitor (KfW-Gründungsmonitor, Spengler 2009, Tchouvakhina and Hofmann 2003/04) , which are prominent in the field of entrepreneurship research, do not follow a panel design in the narrow sense-that is, they do not track the same individuals over time but rather draw new random samples for each survey wave. Moreover, population surveys are designed to give a representative picture of start-up activities in the population. Random samples of individuals are surveyed in order to determine whether or not the individuals have been involved in starting a new business. Therefore, the statistical units of theses surveys are individual persons and not firms. One advantage of population surveys is that they enable the analysis of individuals' activities and possible obstacles faced by (potential) starters in preparation for their business start-up. However, since population surveys sample both entrepreneurs and the majority of individuals who do not start a firm, even large-scale population surveys include only a small number of businesses and thus offer a more limited scope for structural analyses of firm-specific characteristics than firm-level surveys. Bellmann et al. 1991) is not optimal, since it does not observe firms before they employ their first employee who is subject to social insurance contributions. As most new firms do not have any employees subject to social insurance contributions during their start-up period, the large segment of very small firms is excluded from this data set. Other existing firm-level panels cover selective regions and industries only. For example, the Start-up Panel North-Rhine Westphalia (Gründungspanel NRW) is restricted to start-ups in the handicrafts sector in the German state of North-Rhine Westphalia (Schulte 2001 ).
The Mannheim Enterprise Panel (Mannheimer Unternehmenspanel, Almus et al. 2000) build up by the ZEW is based on the database of Creditreform, Germany's largest credit rating agency. This process-generated data set comprises regularly updated information on start-ups which are located in Germany. However, there are a lot of research questions that cannot be answered using solely the information available in the Mannheim Enterprise Panel. For example, the data neither include detailed information on the firms' founders nor on innovation activities or the firms' financial structure. Since the latter variables are regarded as decisive for the performance of young firms, the Mannheim Enterprise Panel can only give limited insight into the factors influencing firm growth and survival.
In order to close the aforementioned gaps in the availability of data on newly founded firms, The first panel wave was conducted in spring 2008. In the survey data was collected data on firms' founders, strategies of market entry, innovation activity, number and structure of employees and employment fluctuation, and firms' financing structure. Major results of the first survey are published in the 2008 start-up panel report (Gottschalk et al. 2008 ). This paper describes the design and the research potential of the KfW/ZEW Start-up Panel. It is organised as follows. Section 2 provides details on the sampling design, including the underlying population and the stratification procedure used to build the gross sample, as well information on the net sample and the interviewing process. Section 3 illustrates the research potential of the KfW/ZEW Start-up Panel using results from the first panel wave. Issues of data protection of the confidential micro data and ways of data access for external researchers are discussed in section 4. Section 5 concludes with a brief summary.
Survey Design
The description of the survey design starts with an explanation of the parent population from which the start-up panel's random sample is drawn (subsection 2.1). The stratification procedure and the composition of the gross and the net sample are described in the consecutive subsections 2.2 and 2.3. The set-up of the data collection process (interviews, baseline questionnaire and follow-up questionnaire) is specified in subsection 2.4. Subsection 2.5 addresses the problem of non-response and panel attrition, and sketches how participating firms' survival status will be identified.
Creditreform Data as Population
The sample of the KfW/ZEW Start-up Panel is drawn from the database of Creditreform, the largest credit rating agency in Germany. Creditreform collects data in a decentralised way, currently by 130 offices from all over Germany but in accordance with a standard data collection procedure. The statistical units of the Creditreform database are legally independent firms. The database includes, inter alia, the name and the address of the firm, legal form, industry classification, foundation date and information regarding insolvency procedures. In this way, Creditreform has the most comprehensive database of German firms at its disposal. The database is provided to the ZEW for research purposes (see Almus et al. 2000 for a detailed description of the Creditreform database). The KfW/ZEW Start-up Panel uses the Creditreform database as the parent population for each year's random sample of newly founded firms.
In the literature on entrepreneurship research there are different concepts of what is regarded as a firm formation. Due to the use of the Creditreform database, the KfW/ZEW Start-up Panel follows a narrow definition. A firm is filed in the Creditreform database only if it actively participates in business life, e.g., by taking out a loan, employing workers or renting business rooms. Accordingly, the year of firm formation is defined as the year in which a firm starts its regular business activities. In other words, the KfW/ZEW Start-up Panel applies an economic definition of firm foundation, whereas official statistics based on business registrations (Gewerbeanzeigenstatistik) do not necessarily require any business activities of registered firms.
The use of the Creditreform database as the parent population of the KfW/ZEW Start-up Panel implies that firms in the sample are run by at least one full-time entrepreneur. In fact, there are a high number of entrepreneurs in Germany who start a business as a sideline activ-ity in addition to a job in dependent employment (Kohn and Spengler 2009 
Stratification
Using the Creditreform database, the ZEW research team identifies those firms that are suitable for the survey and draws a random sample of firms that will be contacted in the course of the survey. Three stratification criteria are applied in order to construct the sample of the KfW/ZEW Start-up Panel: year of firm formation, sector, and whether or not the firm has been promoted by KfW Bankengruppe, Germany's largest state-owned promotional bank.
Each year, a random sample of firms is drawn which have been founded during the three years prior to the year of the survey. The choice of the three-year period is motivated by our aim to guarantee a sufficiently high number of start-ups from high-technology (manufacturing) industries in each cross-sectional wave of the panel. Since the annual number of hightech manufacturing start-ups in Germany is rather small (cf. Metzger et al. 2008) , we decided to include three foundation cohorts into the parent population of each year's random sample.
On the other hand, older firms are excluded because we want to identify firm-specific characteristics at the time of firm formation. The larger the time lag between the year of firm formation and the first survey interview, the less precise is the information about the crucial start-up period. For instance, firms often face changes in ownership as they mature-and this renders it difficult to survey comprehensive data on the founder if she is no longer engaged in her business. Therefore, firms must be three years of age or younger when they are interviewed for the first time.
The second stratification criterion is the industry sector the firm is operating in. The start-up panel covers almost all industry sectors.
1 The sample is stratified by ten industrial sectors. 
Gross and Net Sample
The target size of each year's net sample, i.e., the number of realised full interviews, totals to an average of 6,000 firms. During the initial years of the start-up panel we plan to realise a slightly smaller number of interviews. For instance, 5,500 firms were interviewed in the year 2008 and we plan to conduct interviews with 5,600 start-ups in 2009. The target size of the net sample will gradually increase over time because firms which have been interviewed in previous years remain in the gross sample. This means that older firms are added to the random sample of start-ups from the three foundation cohorts prior to the year of the survey, leading to an increase in the number of interviews over the next six years.
2 From 2014 onwards, there will be no further increase in the sample size because the first foundation cohort, i.e., firms founded in 2005, will drop out of the sample (see also subsection 2.4 below).
Based on experience from other studies, we anticipated a response rate (i.e., the share of interviewed firms in all contacted firms) of approximately 20 percent for those firms that have not been interviewed before. Therefore, the gross sample (i.e., the number of firms drawn from the Creditreform database) of the start-up panel's first wave was about five times as high as the planned sample size of the net sample. Table 2 shows the composition of the gross sample drawn for the survey conducted in 2008, differentiated by the stratification criteria industrial sector and year of firm formation. 25,551 firms were drawn from the Creditreform database, 21,587 of which were eventually contacted. As mentioned above, the number of firms from high-technology manufacturing industries is relatively small in the Creditreform database. This mirrors the fact that there are only a small number of newly-founded technology-based manufacturing firms in Germany. Therefore, we decided to include all of these firms that have been recorded by Creditreform in the start-up panel's gross sample in order to obtain a sufficiently high number of interviews with technology-based manufacturing firms.
Coverage rates in the other sectors are necessarily smaller. Nevertheless, we collect data on a considerable number of start-ups in these sectors.
<<< Table 2 near here >>>
Interviews and Questionnaires
The interviews of the start-up panel are currently conducted by the Zentrum für Evaluation und Methoden (ZEM) of the University of Bonn. Each interview is introduced by a screening procedure in order to determine whether or not the contacted firm is eligible for inclusion in the start-up panel. Firms that are contacted for the first time are excluded from the survey if the interviewee indicates that her firm was not founded in the three-year period prior to the year of the survey or if the firm was founded as a de-merger or a subsidiary of another firm.
The latter criterion is applied because we are only interested in the development of economically independent firms. The interview is also abandoned if it is impossible to talk to an interviewee who is engaged in the management of the contacted firm. Firms that participated in at least one survey in the past will no longer be interviewed if the firm has been taken over by another company and thus the firm no longer being economically independent. The surveys of the start-up panel are carried out using computer-aided telephone interviews (CATI). The average length of an interview amounts to 25 minutes.
In the course of the 2008 survey, 5,508 full interviews were realised, which corresponds to a response rate of just below 26 percent. The composition of the net sample, differentiated by industry sector and year of firm formation, is also depicted in Table 2 . Table 3 near here >>>
The KfW/ZEW Start-up Panel intends to track the development of newly founded firms over the first years after firm formation. Firms that have already participated in the survey will be contacted in subsequent years as long as they are eight years of age or younger. Older firms will no longer be contacted. This means, for example that a firm founded in 2005 will be interviewed for the last time in 2013; firms from the 2006 cohort will be contacted ultimately in 2014, and so forth. The eight-year horizon comprehensively covers the first phase of a firm's life cycle. International empirical evidence suggests that hazard rates (i.e., the probability of market exit within one year, given that the firm was still operating at the beginning of that year) usually exhibit a local maximum when firms are between two and four years of age (cf. The second questionnaire is targeted to firms which have already participated in previous waves. This follow-up questionnaire has a particular focus on changes within the participating firms over time. There is a significant overlap of the two questionnaires, guaranteeing that we can compare the characteristics of new participants and those firms that have already participated in at least one survey wave in the past. Basic aspects such as sales and employment numbers, and investment and financing behaviour are collected in each year's questionnaires.
Along with these standard questions that remain the same every year, additional main focus themes are included each year into the questionnaires. The 2008 survey, for instance, had a main focus on firms' strategies for market entry.
Non-Response and Panel Attrition
The construction of a panel data set like the KfW/ZEW Start-up Panel requires that firms repeatedly participate in the annual surveys. However, some firms who have participated in former waves will refuse to attend future waves (non-response). If a firm denies an interview in two subsequent years, it will be excluded from the start-up panel's gross sample and will not be contacted again.
In addition to simple non-response, participants of former surveys sometimes cannot be contacted in the course of a future survey. It is a common problem of all firm surveys that very little is known about the fortune of firms that drop out from the survey (panel attrition). Some of these firms might have exited from the market. However, firms might also have changed their name, their legal form or their telephone number, they might have been taken over by another firm or they might have moved to another location. Therefore, if a firm cannot be contacted it will be generally difficult to distinguish firm death and other events that prevent repeated contact.
In some cases, non-surviving firms can be detected by an identifier in the underlying Creditreform database. Yet this measure may be available with a large time lag only. In some other cases, information on liquidated firms may be obtained from participating entrepreneurs if the telephone number is still in order after firm closure. Regarding the majority of opaque nonsurvivors, though, the KfW/ZEW Start-up Panel offers an important additional alternative.
Starting in the year 2010, Creditreform will directly investigate all firms which no longer respond to the telephone survey and for which there is no indication of closure in the Creditreform database. Due to the decentralised organisational structure of Creditreform, staff members in each of the 130 offices have a profound knowledge of their local market, which facilitates the determination of the actual survival status of the firms in question.
Research Potential
The sampling strategy and the survey design of the KfW/ZEW Start-up Panel offer three unique assets for research. First, the large cross-sectional dimension opens up the possibility of sound investigations of the characteristics of start-ups at an early stage. What is more, the oversampling of start-ups in high-tech sectors of the economy allows for detailed analyses of these firms and comparisons of start-ups from different sectors. Second, the longitudinal dimension of the panel enables researchers to analyse start-up success in the crucial first years of firms' existence. Start-up success comprises firm survival as well as, e.g., sales and employment growth. As a third asset, the extensive questionnaire combines information on the firms and personal information about the founders themselves (resp., the team of founders).
The set-up thus takes account of the particular importance of the entrepreneur in start-ups and young firms (Kohn and Spengler 2008b) .
The following subsections 3.1 to 3.4 illustrate the cross-sectional potential and long-run prospects of the KfW/ZEW Start-up Panel, drawing on the questionnaire and results from the first panel wave conducted in 2008 (Gottschalk et al. 2008 ). Subsection 3.5 then touches upon analyses of new firms' survival.
Strategies for Market Entry of New Firms
Defining and knowing the relevant market is a key prerequisite for successful market entry. 
Innovation, Research and Development in Young Firms
Innovative start-ups are often considered most beneficial to the process of creative destruction and thus to the dynamics of economic development. However, little is known as to the nature of innovations in start-up firms. On the one hand, all start-ups meet the conventional minimum requirement of innovativeness-all processes and products of a newly founded firm are, by definition, new to the firm. On the other hand, only a minority of entrepreneurial projects are innovative in a narrower sense (Kohn and Spengler 2009) . Following the recommendations of the Oslo manual (OECD 2005) , participants in the KfW/ZEW Start-up Panel were asked whether they introduced products which were new to the world market, new in Germany, or new in the region the start-up is located in.
<<< Table 4 near here >>> Column (1) of Table 4 shows that on average one out of five start-ups (18%) introduced products new to the market at all. Only a small share of 3% introduced world novelties. Again, there is a considerable heterogeneity across sectors: Start-ups in cutting-edge technology and high-technology manufacturing but also firms from the software industry are disproportionately innovative. Innovativeness is intrinsically linked to research and development (R&D).
As can be inferred from column (2) of Table 4 , firms from high-tech industries carry out R&D activities more often, and more often in a continuous way. ers to address these issues in future research. In addition, the first wave puts an emphasis on R&D and measures for protection of intellectual property. Participants revealed not only whether they did R&D, but also provided information on R&D expenditure, gave the number of patents or trademarks, and reported on the importance of these measures for the firm.
Labour Demand of Start-Ups
It is well known that employment in young and small firms is more volatile than employment in older and larger firms (van Praag and Versloot 2007 ). Yet evidence on the specific nature and the dynamics of employment within start-up firms has been sparse so far. Most start-ups do not employ any workers except for the founders themselves. 60% of all start-ups in the KfW/ZEW Start-up Panel start without employees and the average number of persons employed at time of the start-up-including founders-is 3.5 (Gottschalk et al. 2008) . Moreover, the size distribution of those firms with employees is heavily skewed to the right.
<<< Table 5 near here >>> Column (1) of Table 5 shows the extent to which start-ups employ different types of employees. For example, one out of five firms (21%) starts with at least one full-time employee subject to social security contributions, and 14% rely on family members of the founders. In light of the high number of firms without any employees and the small number of larger firms, founders' share in total employment created amounts to of 38% (column (2) of Table 5 ). Another 18% of positions at the time of the start-up are filled with full-time employees subject to social security contributions. On the other hand, the share of part-timers, marginally employed workers, freelancers, interns, and temporary employees sum up to 37%. Thus, firms make use of flexible work practices already at an early stage.
The skill structure of employees provides insights into the human capital involved in start-up firms. On average, more than a third (37%) of all employees in start-up firms work in occupations that do not require a vocational training, while only a small minority (7%) of occupations requires a university degree (Gottschalk et al. 2008 ). Yet start-ups in high-tech industries are more skill-intensive than start-ups in non-high-tech industries (Figure 2 
Investment and Financing Strategies
Start-up firms invest into machinery, real estate, inventory, etc. In addition, they have to cover operating costs such as rent and leasing rates or labour costs. In order to comprehend the involved financing decisions, the questionnaire follows a nested approach (see also Kohn and Spengler 2008a) . At a first stage, it discriminates the use of financial means and tangible assets such as an owner's car or an own computer. 95% of all start-ups in the KfW/ZEW Start-up Panel finance investments during their first year, and 56% additionally use tangible assets (Gottschalk et al. 2008 ).
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At a second stage, three types of financial resources are distinguished: revenue generated from sales, founders' own means (such as personal savings used for firm start-up), and capital from external third-party providers. 68% of all firms founded in the year 2007 generated sales revenue already within the same calendar year. Among these firms, the average revenue (Euro 50,900) was much smaller than the corresponding median (Euro 17,100). Right-skewed distributions are also observed for the use of founders' own financial means and capital from third-party providers. 62% of all start-ups stood to the benefit from founders' own resources and only about one third (35%) of all start-ups relied on external providers. Financing amounts vary considerably across industries. Manufacturing firms, both high-tech and nonhigh-tech, have the highest financing needs due to their relatively high capital intensities.
At the third stage, the questionnaire differentiates sources of external financing (Figure 3 ).
Bank loans-current account facilities as well as more long-term-oriented loans-and subsidies from the Federal Employment Agency are used most often. However, the latter are relatively small and only make up for a small volume share (about 4% of the total volume of external financing). Traditional bank loans account for the lion's share of external financing (volume share of 48% in total). Again, there is considerable heterogeneity in the importance of the different sources across industries. Perhaps most notably, the volume share of venture capital averages to merely 3% in non-high-tech industries, but is much higher in high-tech manufacturing (17%) and high-tech services (22% of the total volume of external financing).
<<< Figure 3 near here >>>
The detailed questions on start-up financing in combination with the broad set of firm specifics-such as sales and profits generated in each year after firm foundation-render the context of the start-up decision, 7 little is known about the crucial first years after the start-up.
Are information asymmetries binding for young firms (Stiglitz and Weiss 1981) ? Again, the sampling strategy of the KfW/ZEW Start-up Panel allows scrutinising different financial conditions in different industries.
Survival of Young Firms
A very important research topic that has been examined only insufficiently in the existing literature is the analysis of start-up survival, which is often considered a minimum criterion of start-up success (Brüderl et al. 1992 (Brüderl et al. , 2007 . 8 The survival status of firms in the KfW/ZEW Start-up Panel which do no longer respond to the telephone survey will be investigated by members of Creditreform as explained in section 2.5 above. On the one hand, this provision will allow us to tell apart simple non-response by existing firms and firm mortality. On the other hand, forced liquidations (bankruptcies), voluntary liquidations and take-overs by other companies will be distinguished among abandoned firms.
This additional asset of the KfW/ZEW Start-up Panel will enable researchers, first, to take account of a survival bias when carrying out econometric analyses with data of existing firms.
Second, it will be possible to track firms in the years before market exit and to identify determinants of firm mortality by means of survival analysis. Competing risk models can be reasonably employed in order to scrutinise the different types of start-up mortality. The full potential of this approach will be tapped in coming years over time-and again, the broad set of covariates collected in each of the panel waves will spur the analysis.
Provision of Data

Data Protection
Particular attention is given to data protection issues in order to fulfil statutory requirements and to ensure data quality. Confidentiality of revealed individual information is an essential prerequisite for firms to repeatedly take part in the survey, and prevents high numbers of unit and item non-response or inexact answers. The ZEW, which is responsible for the realisation of the questionnaire, and ZEM-the institute carrying out the telephone interviews-solely 7 Cf. Evans and Jovanovic (1989) and the literature cited in Parker (2004) .
know the addresses of the firms and names of the interviewed persons. The name and the contact information of an interviewee are registered only if the person explicitly agrees to this.
Contact data are only used for re-establishing contact in the following panel waves and for delivering reports with research results stemming from the survey. The two remaining cooperation partners, KfW and Creditreform, receive the survey data from the ZEW without firms' names and addresses and without names and email addresses of the contact persons.
This means, the survey data are formally anonymised.
The utilisation of all firm records is restricted to scientific purposes and is only allowed to those employees of KfW, Creditreform and ZEW who are involved in associated research projects of the KfW/ZEW Start-up Panel. Neither Creditreform nor KfW nor ZEW are allowed to publish any individual data. Firm characteristics are published only in aggregated form, ensuring that firms cannot be re-identified by a third party.
The rules of data protection also guarantee that Creditreform will not match the survey data with their own business or process data, as this would presume a re-identification of firms and imply a non-scientific exploitation of the data. Employees of Creditreform will not use the survey data for credit ratings of the participating firms. KfW will not use the survey data for credit negotiations. That is, data protection is fulfilled also within the cooperating institutes.
Scientific and data protection standards are in all probability complied.
Data Access
Creditreform, KfW and ZEW utilise the survey data for own research projects, partly in cooperation with each other. These research projects cover basic scientific analyses as well as commercial studies ordered by third parties (government departments, EU institutions, private enterprises etc.). In addition, the data of the KfW/ZEW Start-up Panel will be made available for interested researchers outside the co-operating institutes. Scientific-use-files of the yearly surveyed cross-sections of the KfW/ZEW Start-up Panel will be provided to external scientists. These data will be allowed to be used for non-commercial basic research only. Teaching purposes will also be excluded. Individual information about the founders of the firms will not be part of the scientific-use-files. Researchers will have to apply for external use of the scientific-use-files and all project partners (KfW, Creditreform and ZEW) will have to approve it.
A contract specifying the intended research project and involved researchers will be signed in each case.
Separate scientific-use-files will be generated for each cross-section of the survey with a delay of three years, respectively. The time lag between realisation of the survey and dissemination to external scientists is another attribute to data protection. The re-identification risk decreases when only former information about firms is available for external users. Since the KfW/ZEW Start-up Panel covers very young firms-in contrast to, e.g., the older firms covered by the Mannheim Innovation Panel-some alterations of known anonymisation measures will be necessary for this project. Developing appropriate methods for mastering this challenge will be the subject of next years' investigations.
Different methods will be used to prevent single firms from being identified. The ZEW has already experienced the anonymisation of firm micro-data in producing scientific-use-files of the Mannheim Innovation Panel (see Janz et al. 2001) . In general, the anonymisation techniques used there will also be applicable for this project. For example, variables measured in money amounts are available only as ratios to sales or employees or are made anonymous using the disguised random factor method, i.e., these variables are multiplied by a firmspecific unique random factor. Data sets of firms which could be identified quite easily are completely removed from the data. In case of the KfW/ZEW Start-up Panel, modifications of the known techniques will be necessary to avoid re-identification.
Conclusion
Since Another asset of the KfW/ZEW Start-up Panel originates from the fact that the survival status of all firms that have ever participated in the panel will be identified reliably. Staff members of Creditreform will directly investigate all firms that cannot be re-contacted in the course of the telephone survey and for which there is no indication of closure in the Creditreform database. As a consequence, it will be possible to distinguish firm mortality and other reasons preventing repeated contact (such as changes of firm name or telephone number, or relocations). This information will allow researchers, first, to account for a survival bias when carry-ing out econometric analyses with data of existing firms and, second, to track the development of firms in the years before market exit.
On the one hand, the unique characteristics of the KfW/ZEW Start-up Panel will spur research on newly founded firms in Germany. Scientific-use-files of the KfW/ZEW Start-up Panel will be made available for intense use by external researchers. On the other hand, the data are also suitable for international comparative research. For example, the design of the Kauffman Firm Survey for the United States (Robb et al. 2009 ) is similar to the KfW/ZEW Start-up Panel in that it tracks newly founded firms over more than six years and also focuses on firm strategies, financing, innovation and labour demand. 30, 24.20, 24.41, 24.61, 29.11, 29.60, 30.02, 31.62, 32.10, 32.20, 33.20, 33.30, 35 .30 2 high-technology manufacturing 22.33, 24.11, 24.12-4, 24.17, 24.30, 24.42, 24.62-4, 24.66, 29.12-4, 29.31-2, 29.40, 29.52-6, 30.01, 31.10, 31.40, 31.50, 32.30, 33.10, 33.40, 34.10, 34.30, 35 Cutting-edge manufacturing technology: manufacturing industries with average R&D expenditure > 8.5% of total sales.
High-technology manufacturing: manufacturing industries with average R&D expenditure 3.5 -8.5% of total sales.
Source: Grupp and Legler (2000) , own classification. Column (1): By definition, all start-ups employ the founders themselves. In addition, 20.8% of all start-ups employ full-time employees subject to social insurance contributions, for instance.
Column (2): Positions filled by founders themselves amount to 37.7% of total employment created. (Gottschalk et al. 2008 ).
